SUMMARY The results of highly selective vagotomy without drainage and selective vagotomy with pyloroplasty for duodenal ulcer were compared in a randomized, controlled trial of a series of 100 patients. The frequency of dumping, diarrhoea, and epigastric fullness was significantly lower after highly selective (6, 6, and 8 %) than after selective vagotomy (30, 20, and 28 %) one year after the operations. Recurrent and persisting duodenal ulcers appearing from one to four years after the operations were significantly more frequent after highly selective (22%) than after selective vagotomy (8 %). No significant relationships were found between recurrent ulceration and gastric acid secretion measurements after the two operations. The Hollander response was early positive in 28 % and late positive in 30 % of the patients subjected to highly selective vagotomy, while the corresponding figures after selective vagotomy were 26 and 32 %.
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The overall clinical results of the two operations were not different according to the classification of Visick. Excluding the patients with recurrence resulted in significantly better clinical results after highly selective vagotomy.
Recent studies (Humphrey and Wilkinson, 1972; Jensen and Amdrup, 1973) indicate that highly selective vagotomy without drainage in the treatment of duodenal ulcer promotes a low frequency of dumping and diarrhoea without a complementary rise in the risk of recurrent ulceration; indeed the frequency of recurrent ulceration is very low.
An evaluation of the merits of highly selective vagotomy requires a comparison with a conventional operative method in a controlled, randomized trial. Serum gastrin measurements were performed before and after stimulation with insulin before and after operation in some of the patients (Kronborg, Stadil, Rehfeld, and Christiansen, 1973) .
Highly selective and selective vagotomy were, with only a few modifications, performed as described by Amdrup and Jensen (1970) . Atropine was not used before and during the operation. Gastric secretion was stimulated by tetragastrin (Leo) during the induction of anaesthesia. The dose was 10 microgram per kg body weight given subcutaneously. The border between antrum and corpus on the lesser curvature was localized by a pH tube (Rune, 1968) . If the borderline could not be identified within 1 to 2 cm a gastrotomy was performed and the mucous membrane stained with Congo red. The mean distance from pylorus to the borderline in 47 HSV patients was 8-6 cm (range 4-17).
The statistical evaluation comprised the unpaired t test, the chi square test, and the rank sum test.
Results
Operative mortality was nil. Severe Serum gastrin concentrations were measured in 17 patients with HSV, including four with recurrent ulcer, and in 12 patients with SV, including two with recurrent ulcer. Fasting gastrin concentrations and gastrin responses to insulin were similar in patients with and without recurrence.
No differences were found between HSV and SV in overall clinical results (rank sum test) (table VI) Excluding the patients with recurrence from this evaluation, resulted in significantly better results after highly selective vagotomy (p < 0 0002) (table VII).
Discussion
The results of the trial confirm some of the findings in non-randomized studies; the incidence of dumping and diarrhoea is very low after HSV and lower than after SV. This is probably due to a normal or only slightly accelerated gastric emptying after HSV (Amdrup and Jensen, 1970; Madsen, Kronborg, and Feldt-Rasmussen, 1973) . Epigastric fullness was also less frequent after HSV than after SV. The acid response to insulin was higher in SV patients without fullness than in those with, indicating a more intact vagal innervation and therefore better preservation of the receptive relaxation of the stomach in the former. The intact antral innervation after HSV may preserve the receptive relaxation in this part, resulting in no epigastric fullness.
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In a previous study (Kronborg and Madsen, 1972a) we did not find any relationship between preoperative PAO and dumping after truncal vagotomy and pyloroplasty, nor between gastric emptying time and preoperative PAO. However, the postoperative PAO(I) was slightly but significantly lower in patients with fast gastric emptying. The present lower acid response to insulin in patients with diarrhoea after SV than in those without diarrhoea suggests a positive relationship between completeness of vagotomy and diarrhoea, but this relationship is abolished by preserving the antral innervation. This implies that gastric emptying is dominated by the antrum, while denervation of the corpus and fundus only results in a fast gastric emptying rate and diarrhoea if the antrum is denervated and the pylorus destroyed.
The recurrence rate after HSV was surprisingly high. The reduction of PAO (histamine) was on average 59%, a similar figure to those presented by Clarke, Allan, and Alexander-Williams (1972) and Johnston, Wilkinson, Humphrey, Smith, Goligher, Kragelund, and Amdrup (1973) . The last mentioned authors found a very high proportion of negative Hollander responses one week after HSV (97 out of 100 responses) and none of their 280 patients had recurrent ulceration in spite of 51 % of the responses (27 out of 53) being positive one year after HSV. The last figure is not different from our 58 % ten days after HSV.
Recurrent ulceration has been reportec in another, smaller series showing an incidence of positive Hollander responses in 28% of patients soon after HSV (Wastell, Colin, MacNaughton, and Gleeson, 1972) . No significant differences were detected in acid secretion measurements after HSV and SV, which could explain the difference in the recurrence rate. Also, no relationship was found between recurrence and gastrin, confirming the findings of Clark and Wyllie (1973) .
Several surgeons performed the operations, but the recurrences could not be related to one or to a few surgeons. Subtracting the three recurring ulcers which healed, a recurrence rate of 16% after HSV remains. It seems that the low frequency of dumping and diarrhoea after HSV has to be paid for by a high recurrence rate. The equally good (or bad) results according to Visick demonstrate the complementary relationships between recurrence and postvagotomy symptoms in surgery for duodenal ulcer.
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